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seems evident, therefore, that there is something wrong,
and that what is called the elastic limit in an ordinary
test, is not the true elastic limit of the steel at all.

One probable explanation of this peculiarity may be
that, in steels which are hardened, a good deal of internal
stress is set up due to contraction and volume changes
during the actual operations of hardening (see Chapter III,
p. 74). That such strains do exist, may be shown quite
convincingly by the distortion which very often occurs
during the quenching of steel. It may also be shown by a
simple experiment, which consists of making measurements
of the length of a bar of steel, before and after quenching.
When a bar of steel is hardened it becomes shorter. If
the diameter of the bar is then reduced by machining
away successive layers, and measurements are made of
the length of the bar after each layer has been removed,
it is found that the bar gradually lengthens. Evidently,
there must be some internal stress in the steel which is
producing this gradual and steady alteration of dimen-
sion. It is also evident and reasonable to believe that
some original strain was present in the steel, and that
it is gradually relieved by the machining away of the
outer layer. Each successive removal of material relieves
the stress still further and allows the further lengthening
of the bar. Since the bar lengthens during the process
of turning, it is reasonable to assume that the strain in
the steel produced by hardening was a compression strain.

Assuming, therefore (and in all probability making a
very correct assumption), that in a piece of hardened
steel the material is definitely in a state of strain (probably
in compression), it is not surprising that the ordinary
observations of a tensile test show some evidence of the
existence of this strain.1 When the steel is put in the
testing machine and is strained, the tensile stress put
upon the steel probably has the same effect in releasing
the internal strain, as has the removal by machining of

1 The author gives this theory as being the one most usually accepted,
but does not thereby commit himself to any support of it.